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Table 1S. Risk of bias of randomized controlled trials of SGLT2 inhibitors treatment in type 2 diabetes mellitus 

Author-Year 

Adequate 

randomization 

sequence 

generation 

Adequate 

allocation 

concealment 

Blinding of 

participants 

and personnel 

Blinding of 

outcome 

adjudicators 

Free of 

incomplete 

outcome data 

Amin-20151 Definitely yes Probably yes Definitely yes Probably yes Definitely yes 

Araki-20152,3 Definitely yes Definitely yes Definitely no Definitely no Definitely yes 

Bailey-20124 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Bailey-20135-7 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Bailey-20158-10 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Barnett-201411,12 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Bode-201513-15 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Bolinder-201416-19 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Cefalu-201520,21 Probably yes Probably yes Definitely yes Definitely yes Probably yes 

DeFronzo-201522-24 Definitely yes Definitely yes Definitely yes Probably yes Probably yes 

Del Prato-201525-28 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Ferrannini-2013A29,30 Probably yes Probably no Definitely no Definitely no Definitely yes 

Ferrannini-2013B31,32 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Fonseca-201333 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Forst-201434,35 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Ikeda-201536 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Inagaki-201337,38 Definitely yes Definitely yes Definitely yes Definitely yes Probably yes 

Inagaki-201439,40 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Jabbour-201441,42 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 

Ji-201443 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Ji-201544,45 Definitely yes Probably yes Definitely yes Probably yes Probably yes 

Kadowaki-201446,47 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Kaku-201348,49 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Kaku-2014A50 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kaku-2014B51 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kashiwagi-201452 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Kashiwagi-2015A53 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kashiwagi-2015B54 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kashiwagi-2015C55 Definitely yes Probably yes Definitely yes Probably yes Probably yes 

Kashiwagi-2015D56 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kashiwagi-2015E57 Definitely yes Probably yes Definitely yes Probably yes Probably yes 

Kohan-201458 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Kovacs-201559-61 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Lambers Heerspi-

201362 Definitely yes Probably yes Definitely yes Probably yes Definitely yes 

Lavalle-Gonzale-

201363,64 Definitely yes Probably yes Definitely yes Probably yes Definitely yes 

Leiter-201465,66 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Leiter-201567-69 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

List-200970 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Matthaei-201571-73 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Mudaliar-201474 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

NCT00859898-

201475 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 

NCT01159600-

201476-80 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

NCT01340664-

201481 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 

NCT01649297-

201582 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

NCT01719003-

201583 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

NCT01809327-

201584 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 

Neal-201585-88 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Ridderstrale-201489,90 Definitely yes Definitely yes Definitely yes Probably yes Probably yes 

Roden-201591-93 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Rosenstock-2012A94 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Rosenstock-2012B95-

98 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 



Rosenstock-201399,100 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Rosenstock-

2014101,102 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Rosenstock-2015A103 Probably yes Probably yes Definitely yes Definitely yes Definitely yes 

Rosenstock-

2015B104,105 Definitely yes Probably yes Definitely yes Probably yes Definitely yes 

Rosenstock-

2015C106,107 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Ross-2015108 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Schernthaner-

2013109,110 Definitely yes Definitely yes Definitely yes Probably yes Probably yes 

Schumm-Draeger-

2015111,112 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Seino-2014A113 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Seino-2014B114 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Seino-2014C115 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Stenlöf-2014116-118 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Strojek-2014119-121 Definitely yes Probably yes Definitely yes Definitely yes Definitely yes 

Sykes-2015A122 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Sykes-2015B123 Probably yes Probably yes Definitely yes Probably yes Probably yes 

Tikkanen-2015124,125 Definitely yes Definitely yes Definitely yes Probably yes Probably yes 

Weber-2015126,127 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Weber-2016128,129 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Wilding-2009130 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Wilding-2013A131 Probably yes Probably yes Definitely yes Probably yes Definitely yes 

Wilding-2013B132,133 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Wilding-2014134-136 Definitely yes Probably yes Definitely yes Definitely yes Definitely yes 

Ws-2016137 Probably yes Probably no Definitely no Probably no Definitely yes 

Yale-2014138-140 Definitely yes Definitely yes Definitely yes Definitely yes Definitely yes 

Yang-2015141 Definitely yes Definitely yes Definitely yes Probably yes Definitely yes 

Zinman-2015142,143 Definitely yes Definitely yes Definitely yes Probably yes Probably yes 

 

Table 2S. Baseline characteristics of included randomized controlled trials 

Author-

Year 

Internatio

nal study 

Number 

of 

countries 

involved 

Number 

of study 

sites 

Study 

phase 

Total 

number of 

patients 

randomized 

Length 

of follow 

up 

(weeks) 

Male 

(n,%) 

Mean 

age 

(years) 

Mean 

BMI 

(kg/m²) 

Mean 

HbA1c 

(%) 

Mean 

FPG 

(mmol/L) 

Mean 

diabetes 

duration 

(years) 

Amin-20151 Yes 5  42 Ⅱ 328 12 205 (62.5) 54.4 30.4 8.1 9.1 6.3 

Araki-

20152,3 No 1  86 Ⅲ 336 52 242 (72.0) 61.3 25 8 8.5 NR 

Bailey-20124 Yes 7  63 Ⅲ 282 24 141 (50) 53 31.8 7.9 8.8 1.4 

Bailey-

20135-7 Yes 5  80 Ⅲ 546 102 292 (53.5) 53.9 31.5 8 9.1 6.1 

Bailey-

20158-10 Yes 4  85 Ⅲ 485 102 229 (47.2) 52.6 32.6 7.9 9 0.4* 

Barnett-

201411,12 Yes 15  127 Ⅲ 741 52 430 (58) 63.9 30.7 8 8.1 NR 

Bode-

201513-15 Yes 17  90 Ⅲ 716 104 396 (55.3) 63.6 31.6 7.7 8.7 11.7 

Bolinder-

201416-19 Yes 5  40 Ⅲ 182 102 100 (55.6) 60.7 31.9 7.2 8.3 5.8 

Cefalu-

201520,21 Yes 9  NR Ⅲ 922 52 624 (68.3) 62.9 32.8 8.1 8.8 12.4 

DeFronzo-

201522-24 Yes 22 197 Ⅲ 1363 52 721 (53.8) 55.4 31.3 8 8.7 NR 

Del Prato-

201525-28 Yes 10  95 Ⅲ 814 208 441 (55.1) 58 31.5 7.7 9.1 6.5 

Ferrannini-

2013A29,30 Yes 21  132 Ⅲ 659 78 334 (50.7) 58.6 29.5 7.9 9.9 NR 

Ferrannini-

2013B31,32 Yes 13  75 Ⅱ 408 12 211 (51.7) 57.5 28.5 7.9 9.7 NR 

Fonseca-

201333 Yes 5  NR Ⅱ 412 12 211 (51.2) 53.6 30.9 7.9 9.2 4.5 

Forst-

201434,35 Yes 11 74 Ⅲ 342 52 216 (63.2) 57.4 32.5 7.9 9.2 10.5 



Ikeda-201536 Yes 12  NR Ⅱ 398 12 209 (52.5) 55.1 30.3 8 8.8 5.5 

Inagaki-

201337,38 No 1  NR Ⅱ 383 12 260 (68.1) 57.4 25.7 8.09 9.2 NR 

Inagaki-

201439,40 No 1  31 Ⅲ 272 24 191 (70.5) 58 25.62 8.02 9 5.41 

Jabbour-

201441,42 Yes 6  NR Ⅲ 451 48 245 (54.8) 54.9 NR 8 9.1 5.7 

Ji-201443 Yes 4  40 Ⅲ 393 24 257 (65.4) 51.3 25.6 8.3 9 1.4 

Ji-201544,45 Yes 3  36 Ⅲ 676 18 362 (53.6) 56.2 25.7 8 8.8 6.7 

Kadowaki-

201446,47 No 1  32 Ⅱ 547 12 410 (75) 57.5 25.5 7.95 8.7 NR 

Kaku-

201348,49 No 1  26 Ⅱ 279 12 215 (77.1) 57.3 NR 8.07 9 4.8 

Kaku-

2014A50 No 1  33 Ⅲ 235 24 153 (66.8) 57.3 25.5 8.4 9.4 6.4 

Kaku-

2014B51 No 1  NR Ⅲ 261 24 155 (59.4) 58.8 25.4 7.5 7.7 4.9 

Kashiwagi-

201452 No 1  39 Ⅱ 361 12 233 (64.7) 55.9 25.7 8.3 10 6.7 

Kashiwagi-

2015A53 No 1  67 Ⅲ 165 52 128 (78) 64.4 25.6 7.5 8.1 9.5 

Kashiwagi-

2015B54 No 1  22 Ⅲ 131 16 91 (70.5) 59.4 25.5 8.3 9.7 6.7 

Kashiwagi-

2015C55 No 1  35 Ⅲ 245 24 158 (65.8) 59.7 25.3 8.4 9.9 10.5 

Kashiwagi-

2015D56 No 1  34 Ⅲ 169 24 99 (58.6) 56.7 25.8 8.3 9.2 7.7 

Kashiwagi-

2015E57 No 1  NR Ⅲ 152 24 112 (73.7) 56.1 27.1 8.3 9.5 6.8 

Kohan-

201458 Yes 13  111 Ⅱ 252 104 164 (65.1) 67 NR 8.3 8.8 16.9 

Kovacs-

201559-61 Yes 8  69 Ⅲ 498 76 241 (48.4) 54.5 29.2 8.1 8.43 NR 

Lambers 

Heerspi-

201362 Yes 3  NR Ⅱ 75 12 49 (65.3) 56 NR 7.5 8.6 6.3 

Lavalle-

Gonzale-

201363,64 Yes 22 169 Ⅲ 1284 52 605 (47.1) 55.4 31.8 7.9 9.4 6.9 

Leiter-

201465,66 Yes 10  173 Ⅲ 964 52 644 (66.9) 63.8 32.8 8.1 9.1 13.2 

Leiter-

201567-69 Yes 19 157 Ⅲ 1450 104 756 (52.1) 56.2 31 7.8 9.2 6.6 

List-200970 Yes 4  133 Ⅱ 389 12 196 (50.4) 54.2 31.7 7.8 8.3 NR 

Matthaei-

201571-73 Yes 6  45 Ⅲ 208 52 106 (51) 61 32 8.16 9.7 9.5 

Mudaliar-

201474 NR NR NR Ⅱ 44 12 29 (65.9) 54.8 NR 7.5 NR 8.2 

NCT008598

98-201475 Yes 7  123 Ⅲ 638 24 308 (48.3) 51.6 NR 9.06 NR NR 

NCT011596

00-201476-80 Yes 12  148 Ⅲ 1307 76 700 (53.7) 56.4 28.7 8 8.5 NR 

NCT013406

64-201481 Yes 7  60 Ⅱ 279 18 130 (46.6) 57.4 NR NR NR NR 

NCT016492

97-201582 Yes 18  139 Ⅱ 983 16 520 (53.9) 58.2 NR NR NR NR 

NCT017190

03-201583 Yes 22  190 Ⅲ 1413 24 747 (56.3) 52.6 NR NR NR NR 

NCT018093

27-201584 Yes 12  158 Ⅲ 1186 26 569 (48) 54.9 NR NR NR NR 

Neal-201585-

88 Yes 24 386 Ⅲ 4330 52 2858 (66) 62.4 32.1 8.2 9.3 13.4 

Ridderstrale-

201489,90 Yes 23  173 Ⅲ 1549 104 853 (55.2) 55.9 30.2 7.9 8.3 NR 



Roden-

201591-93 Yes 9 124 Ⅲ 899 76 551 (61.3) 55 28.4 7.88 8.42 NR 

Rosenstock-

2012A94 Yes 7  105 Ⅲ 420 48 208 (49.5) 53.5 NR 8.4 9.1 5.5 

Rosenstock-

2012B95-98 Yes 12 85 Ⅱ 451 12 233 (51.7) 52.9 31.5 7.75 9 6 

Rosenstock-

201399,100 Yes 16 104 Ⅱ 495 12 250 (50.5) 58.3 31.4 8 9.8 NR 

Rosenstock-

2014101,102 Yes 14  104 Ⅲ 563 52 256 (45.5) 56.7 34.8 8.3 8.52 NR 

Rosenstock-

2015A103 No 1  52 Ⅱ 299 12 135 (45.2) 55.9 33.1 8.1 9.6 NR 

Rosenstock-

2015B104,105 Yes 9  NR Ⅲ 534 24 268 (50.2) 54 31.7 8.94 10.3 7.6 

Rosenstock-

2015C106,107 Yes 7  97 Ⅱ 494 78 276 (55.9) 58.8 32.2 8.2 7.9 NR 

Ross-2015108 Yes 20  52 Ⅱ 983 16 520 (53.9) 58.2 31.8 7.77 8.9 NR 

Schernthaner

-2013109,110 Yes 17 140 Ⅲ 756 52 422 (55.8) 56.7 31.6 8.1 9.3 9.6 

Schumm-

Draeger-

2015111,112 Yes 7  53 Ⅲ 400 16 179 (44.9) 57.7 32.6 7.8 8.6 5.2 

Seino-

2014A113 No 1  41 Ⅱ 282 12 197 (70.4) 58 24.8 7.9 8.6 5 

Seino-

2014B114 No 1  23 Ⅲ 158 24 116 (73.4) 59.3 25.7 8.2 9 6.3 

Seino-

2014C115 No 1  40 Ⅱ 239 12 160 (67.8) 57 25 8.1 8.8 6 

Stenlöf-

2014116-118 Yes 17 90 Ⅲ 587 52 258 (44) 55.4 31.6 8 9.5 4.3 

Strojek-

2014119-121 Yes 7  84 Ⅲ 597 48 285(48.1) 59.8 29.84 8.11 9.6 7.4 

Sykes-

2015A122 Yes 19  136 Ⅱ 336 12 188 (58.2) 54.6 31.01 8.12 NR 2.34 

Sykes-

2015B123 Yes 16  NR Ⅱ 252 12 118 (49) 52.9 31.4 8.03 NR 2.61 

Tikkanen-

2015124,125 Yes 12  NR Ⅲ 825 12 495(60.1) 60.2 32.6 7.9 8.9 NR 

Weber-

2015126,127 Yes 16  311 Ⅲ 588 12 247 (55.0) 56.5 NR 8 9 7.5 

Weber-

2016128,129 Yes 15  418 Ⅲ 613 12 350 (57.1) 55.9 NR 8 8.9 7.9 

Wilding-

2009130 Yes 2  26 Ⅱ 71 12 42 (59.2) 56.7 35.5 8.4 9 12.3 

Wilding-

2013A131 Yes 6  45 Ⅱ 343 12 175 (51) 57.4 31.7 7.8 8.6 5.9 

Wilding-

2013B132,133 Yes 11  85 Ⅲ 469 52 239 (51) 56.8 33.1 8.1 9.5 9.6 

Wilding-

2014134-136 Yes 30 126 Ⅲ 808 104 382 (47.8) 59.3 33.11 8.53 9.9 13.6 

Ws-2016137 No 1  NR NR 110 12 66 (60) 54.4 29.8 7.7 8.1 5.5 

Yale-

2014138-140 Yes 19 89 Ⅲ 272 52 163 (59.9) 68.5 33 8 9.1 16.3 

Yang-

2015141 Yes 3  32 Ⅲ 445 24 445 (54.3) 53.8 26.1 8.1 9.1 4.9 

Zinman-

2015142,143 Yes 42 590 Ⅲ 7028 161# 

5016 

(74.5) 63.1 30.6 8.1 8.5 NR 

BMI=body mass index; FPG=fasting plasma glucose; NR=not reported. 

*median diabetes duration (years); #median follow up time (weeks). 

 

 

Table 3S. Interventions tested and event rates in randomized controlled trials in patients with type 2 diabetes mellitus 

Author (year) 
Medications used across 

groups 

Incretin Control 
Duration of 

treatment 

(weeks) Type Events Type Events 



Trials reporting urinary tract infections 

Amin-20151 Metformin 

Ertugliflozin 7/219 Placebo  4/54 
12 

Ertugliflozin 7/219 Sitagliptin 1/55 

Araki-20152,3 SU Empagliflozin 12/273 Metformin 2/63 52 

Bailey-20135-7 Metformin Dapagliflozin 30/409 Placebo 8/137 102 

Barnett-201411,12 Insulin or any combination Empagliflozin 61/419 Placebo 47/319 52 

Bode-201513-15 

Stable antihyperglycemic 

(AHA) regimen Canagliflozin 74/477 Placebo 24/237 104 

Bolinder-201416-19 Metformin Dapagliflozin 3/91 Placebo 4/91 102 

Cefalu-201520-21 None Dapagliflozin 23/460 Placebo 22/462 52 

DeFronzo-201522-24 

Metformin ± linagliptin Empagliflozin  65/541 No additional drugs 34/263 
52 

None Empagliflozin  71/547 Linagliptin 34/263 

Del Prato-201525-28 Metformin Dapagliflozin 55/406 Glipizide 38/408 208 

Ferrannini-2013A29-30 None 

Empagliflozin 11/215 Metformin 2/56 
78 

Empagliflozin 36/332 Sitagliptin 7/56 

Ferrannini-2013B31,32 None Empagliflozin 4/244 Placebo 1/82 12 

Fonseca-201333 None 

Ipragliflozin 21/273 Placebo  6/69 
12 

Ipragliflozin 21/273 Metformin 5/69 

Forst-201434,35 Metformin + pioglitazone Canagliflozin 15/227 Sitagliptin 9/115 52 

Ikeda-201536 Metformin Tofogliflozin 8/328 Placebo  1/66 12 

Inagaki-201337,38 None Canagliflozin 0/307 Placebo  0/75 12 

Inagaki-201439,40 None Canagliflozin 2/179 Placebo  1/93 24 

Ji-201443 None Dapagliflozin 12/261 Placebo  4/132 24 

Ji-201544,45 Metformin ± SU Canagliflozin 13/450 Placebo  11/226 18 

Kadowaki-201446,47 None Empagliflozin 3/438 Placebo  1/109 12 

Kaku-2014A50 None Tofogliflozin  1/174 Placebo  0/56 24 

Kashiwagi-201452 None Ipragliflozin 4/291 Placebo  1/69 12 

Kashiwagi-2015A53 None Ipragliflozin 1/119 Placebo  2/46 52 

Kashiwagi-2015B54 None Ipragliflozin 0/62 Placebo  1/67 16 

Kashiwagi-2015C55 SU Ipragliflozin 2/166 Placebo  3/76 24 

Kashiwagi-2015D56 Metformin Ipragliflozin 2/112 Placebo  2/56 24 

Kashiwagi-2015E57 Pioglitazone Ipragliflozin 3/97 Placebo  1/54 24 

Kovacs-201559-61 Pioglitazone ± metformin Empagliflozin  74/333 Placebo  44/165 76 

Lavalle-Gonzale-

201363,64 Metformin Canagliflozin 47/735 Sitagliptin 35/549 
52 

Leiter-201465,66 None Dapagliflozin 40/482 Placebo  23/483 52 

Leiter-201567-69 Metfoimin Canagliflozin 93/968 Glimepiride 33/482 104 

List-200970 None 

Dapagliflozin 21/279 Placebo  3/54 
12 

Dapagliflozin 21/279 Metformin 4/56 

Matthaei-201571-73 Metformin ± SU Dapagliflozin 11/109 Placebo  12/109 52 

Mudaliar-201474 

Metformin ± insulin 

secretagogue Dapagliflozin 2/23 Placebo  0/21 12 

NCT00859898-201475 

Metformin XR Dapagliflozin 6/211 No additional drugs 4/208 
24 

None Dapagliflozin 17/219 Metformin XR 4/208 

NCT01159600-201476-80 Metformin + SU  Empagliflozin 126/872 Placebo  64/431 76 

NCT01340664-201481 None Canagliflozin 1/186 Placebo  0/93 18 

NCT01649297-201582 None Empagliflozin 43/876 Placebo  4/107 16 

NCT01719003-201583 

Metformin Empagliflozin 56/680 Placebo  26/341 
24 

None Empagliflozin 25/339 Metformin 26/341 

NCT01809327-201584 

Metformin XR Canagliflozin 9/474 No additional drugs 3/237 
26 

None Canagliflozin 7/475 Metformin XR 3/237 

Neal-201585-88 

Insulin Sulfonylurea incretin-

mimetic therapy Canagliflozin 102/1743 Placebo  44/867 52 

Ridderstrale-201489,90 Metformin Empagliflozin 105/765 Glimepiride 102/780 104 

Roden-201591-93 None 

Empagliflozin  41/447 Placebo  25/229 
76 

Empagliflozin  41/447 Sitagliptin 20/223 

Rosenstock-2012B95-98 Metformin 

Canagliflozin 16/321 Placebo  4/65 
12 

Canagliflozin 16/321 Sitagliptin  1/65 

Rosenstock-201399,100 Metformin Empagliflozin 14/353 Placebo  2/71 12 

Rosenstock-2014101,102 MDI insulin ± metformin Empagliflozin 58/375 Placebo  29/188 52 

Rosenstock-2015A103 Metformin Sotagliflozin 4/236 Placebo  1/60 12 

Rosenstock-2015B104,105 

Saxagliptin + metfomin Dapagliflozin 1/179 No additional drugs  9/176 
24 

Metformin Dapagliflozin 7/179 Saxagliptin 9/176 



Rosenstock-2015C106,107 Basal insulin ± metformin SU Empagliflozin 43/324 Placebo  15/170 78 

Ross-2015108 Metformin immediate release  Empagliflozin 63/876 Placebo  4/107 16 

Schernthaner-2013109,110 Metformin + SU Canagliflozin 15/377 Sitagliptin 21/378 52 

Seino-2014A113 None Luseogliflozin 1/223 Placebo  0/57 12 

Seino-2014B114 None Luseogliflozin 0/79 Placebo  0/79 24 

Seino-2014C115 None Luseogliflozin 1/182 Placebo  0/54 12 

Stenlöf-2014116-118 None Canagliflozin 30/392 Sitagliptin 12/192 52 

Strojek-2014119-121 Glimepiride Dapagliflozin  15/450 Placebo  7/146 48 

Sykes-2015A122 None 

Remogliflozin 3/238 Placebo  0/48 
12 

Remogliflozin 3/238 Pioglitazone  4/48 

Sykes-2015B123 None 

Remogliflozin 10/179 Placebo  0/36 
12 

Remogliflozin 10/179 Pioglitazone  2/35 

Tikkanen-2015124,125 None Empagliflozin 24/552 Placebo  10/272 12 

Weber-2015126,127 Antihypertensive drug Dapagliflozin 4/225 Placebo  2/224 12 

Weber-2016128,129 Antidiabetes agents Dapagliflozin 9/302 Placebo  3/311 12 

Wilding-2009130 Insulin oral antidiabetic agents  Dapagliflozin 1/48 Placebo  0/23 12 

Wilding-2013A131 Metformin Ipragliflozin 12/276 Placebo  4/66 12 

Wilding-2013B132,133 Metformin + SU  Canagliflozin 26/313 Placebo  12/156 52 

Wilding-2014134-136 Insulin Dapagliflozin  49/610 Placebo  7/197 104 

Ws-2016137 Metformin Dapagliflozin 6/58 SU 2/52 12 

Yale-2014138-140 AHA regimens Canagliflozin 18/179 Placebo  9/90 52 

Yang-2015141 Metformin Dapagliflozin 16/299 Placebo  7/145 24 

Zinman-2015142,143 None Empagliflozin 842/4687 Placebo  423/2333 161# 

Trials reporting events suggestive of urinary tract infections 

Bailey-20124 None Dapagliflozin 6/214 Placebo  1/68 24 

Bailey-20135-7 Metformin Dapagliflozin 41/409 Placebo 11/137 102 

Bailey-20158-10 None Dapagliflozin 18/199 Placebo 3/75 102 

Bolinder-201416-19 Metformin Dapagliflozin 6/91 Placebo 7/91 102 

Cefalu-201520,21 None Dapagliflozin 27/460 Placebo 27/462 52 

Jabbour-201441,42 Sitagliptin ± metformin Dapagliflozin 13/225 Placebo 8/226 48 

Kaku-201348,49 None Dapagliflozin 4/225 Placebo 1/54 12 

Kaku-2014B51 None Dapagliflozin 2/174 Placebo 2/87 24 

Kohan-201458 None Dapagliflozin 23/168 Placebo 12/84 104 

Lambers Heerspink-

201362 
None 

Dapagliflozin 1/24 Placebo  0/25 
12 

Dapagliflozin 1/24 Hydrochlorothiazide 2/26 

Leiter-201465,66 None Dapagliflozin 53/482 Placebo 28/483 52 

List-200970 

None 

Dapagliflozin 25/279 Placebo  3/54 
12 

Dapagliflozin 25/279 Metformin 5/56 

Mudaliar-201474 

Metformin ± insulin 

secretagogue Dapagliflozin 3/23 Placebo 0/21 12 

Rosenstock-2012A94 Pioglitazone Dapagliflozin 19/281 Placebo 11/139 48 

Schumm-Draeger-

2015111,112 Metformin Dapagliflozin 10/299 Placebo 3/101 
16 

Strojek-2014119-121 Glimepiride Dapagliflozin 30/450 Placebo 11/146 48 

Wilding-2014134-136 Insulin Dapagliflozin 72/610 Placebo 11/197 104 

Trials reporting genital infections 

Amin-20151 Metformin 

Ertugliflozin 7/219 Placebo  1/54 
12 

Ertugliflozin 7/219 Sitagliptin 0/55 

Araki-20152,3 SU Empagliflozin 2/273 Metformin 1/63 52 

Barnett-201411,12 Insulin or any combination Empagliflozin 18/419 Placebo 8/319 52 

Bode-201513-15 

Stable antihyperglycemic 

(AHA) regimen Canagliflozin 69/477 Placebo 6/237 104 

DeFronzo-201522-24 Metformin ± linagliptin Empagliflozin  23/541 No additional drugs 7/263 
52 

 None Empagliflozin  36/547 Linagliptin 7/263 

Del Prato-201525-28 Metformin Dapagliflozin 58/406 Glipizide 12/408 208 

Ferrannini-2013A29,30 None 

Empagliflozin 11/215 Metformin 1/56 
78 

Empagliflozin 31/332 Sitagliptin 4/56 

Ferrannini-2013B31,32 None Empagliflozin 5/244 Placebo 0/82 12 

Fonseca-201333 None 

Ipragliflozin 11/273 Placebo  1/69 
12 

Ipragliflozin 11/273 Metformin 2/69 

Forst-201434,35 Metformin + pioglitazone Canagliflozin 23/227 Sitagliptin 3/115 52 

Inagaki-201337,38 None Canagliflozin 2/307 Placebo  0/75 12 



Inagaki-201439,40 None Canagliflozin 3/179 Placebo  1/93 24 

Ji-201443 None Dapagliflozin 10/261 Placebo  1/132 24 

Ji-201544,45 Metformin ± SU canagliflozin 7/450 Placebo  2/226 18 

Kadowaki-201446,47 None Empagliflozin 3/438 Placebo  0/109 12 

Kaku-2014A50 None Tofogliflozin  1/174 Placebo  0/56 24 

Kashiwagi-201452 None Ipragliflozin 2/291 Placebo  0/69 12 

Kashiwagi-2015A53 None Ipragliflozin 1/119 Placebo  0/46 52 

Kashiwagi-2015B54 None Ipragliflozin 2/62 Placebo  0/67 16 

Kashiwagi-2015C55 SU Ipragliflozin 1/166 Placebo  3/76 24 

Kashiwagi-2015D56 Metformin Ipragliflozin 0/112 Placebo  0/56 24 

Kashiwagi-2015E57 Pioglitazone Ipragliflozin 2/97 Placebo  0/54 24 

Kovacs-201559-61 Pioglitazone ± metformin Empagliflozin  24/333 Placebo  5/165 76 

Lavalle-Gonzale-201362 Metformin Canagliflozin 55/735 Sitagliptin 9/549 52 

Leiter-201567-69 Metfoimin Canagliflozin 116/968 Glimepiride 11/482 104 

List-200970 None 

Dapagliflozin 12/279 Placebo  0/54 
12 

Dapagliflozin 12/279 Metformin 1/56 

Matthaei-201571-73 Metformin ± SU Dapagliflozin 11/109 Placebo  1/109 52 

NCT00859898-201475 

Metformin XR Dapagliflozin 7/211 No additional drugs  1/208 
24 

None Dapagliflozin 11/219 Metformin XR 1/208 

NCT01159600-201476-80 Metformin + SU Empagliflozin 61/872 Placebo  3/431 76 

Neal-201585-88 

Insulin Sulfonylurea incretin-

mimetic therapy Canagliflozin 191/1743 Placebo  17/867 52 

Ridderstrale-201489,90 Metformin Empagliflozin 90/765 Glimepiride 17/780 104 

Roden-201591-93 None 

Empagliflozin  27/447 Placebo  4/229 
76 

Empagliflozin  27/447 Sitagliptin 2/223 

Rosenstock-2012B95-98 Metformin 

Canagliflozin 17/321 Placebo  1/65 
12 

Canagliflozin 17/321 sitagliptin  1/65 

Rosenstock-201399,100 Metformin Empagliflozin 14/353 Placebo  0/71 12 

Rosenstock-2014101,102 MDI insulin ± metformin Empagliflozin 26/375 Placebo  3/188 52 

Rosenstock-2015A103 Metformin Sotagliflozin 8/236 Placebo  0/60 12 

Rosenstock-2015B104,105 

Saxagliptin + metfomin Dapagliflozin 0/179 No additional drugs 1/176 
24 

Metformin Dapagliflozin 10/179 Saxagliptin 1/176 

Rosenstock-2015C106,107 Basal insulin ± metformin SU Empagliflozin 21/324 Placebo  3/170 78 

Ross-2015108 Metformin immediate release  Empagliflozin 33/876 Placebo  3/107 16 

Schernthaner-2013109,110 Metformin + SU Canagliflozin 45/377 Sitagliptin 8/378 52 

Seino-2014A113 None Luseogliflozin 0/223 Placebo  1/57 12 

Seino-2014B114 None Luseogliflozin 1/79 Placebo  1/79 24 

Seino-2014C115 None Luseogliflozin 2/182 Placebo  0/54 12 

Stenlöf-2014116-118 None Canagliflozin 36/392 Sitagliptin 5/192 52 

Sykes-2015A122 None 

Remogliflozin 11/238 Placebo  0/48 
12 

Remogliflozin 11/238 Pioglitazone  0/48 

Sykes-2015B123 None 

Remogliflozin 8/179 Placebo  0/36 
12 

Remogliflozin 8/179 Pioglitazone  0/35 

Tikkanen-2015124,125 None Empagliflozin 29/552 Placebo  1/272 12 

Weber-2015126,127 Antihypertensive drug Dapagliflozin 6/225 Placebo  4/224 12 

Weber-2016128,129 Antidiabetes agents Dapagliflozin 6/302 Placebo  5/311 

12 

Wilding-2009130 Insulin oral antidiabetic agents  Dapagliflozin 5/48 Placebo  1/23 12 

Wilding-2013A131 Metformin Ipragliflozin 5/276 Placebo  1/66 12 

Wilding-2013B132,133 Metformin + SU Canagliflozin 39/313 Placebo  5/156 52 

Ws-2016137 Metformin Dapagliflozin 3/58 SU 3/52 12 

Yale-2014138-140 AHA regimens Canagliflozin 4/179 Placebo  3/90 52 

Yang-2015141 Metformin Dapagliflozin 5/299 Placebo  0/145 24 

Zinman-2015141 None Empagliflozin 301/4687 Placebo  42/2333 161# 

Trials reporting events suggestive of genital infections 

Bailey-20124 None Dapagliflozin 8/214 Placebo  2/68 24 

Bailey-20135-7 Metformin Dapagliflozin 53/409 Placebo 7/137 102 

Bailey-20158-10 None Dapagliflozin 24/199 Placebo 1/75 102 

Bolinder-201416-19 Metformin Dapagliflozin 2/91 Placebo 1/91 102 

Cefalu-201522-24 None Dapagliflozin 28/460 Placebo 4/462 52 



Jabbour-201441,42 Sitagliptin ± metformin Dapagliflozin 22/225 Placebo 1/226 48 

Kaku-201348,49 None Dapagliflozin 2/225 Placebo 0/54 12 

Kaku-2014B51 None Dapagliflozin 3/174 Placebo  1/87 24 

Kohan-201458 None Dapagliflozin 15/168 Placebo  3/84 104 

Lambers Heerspink-

201362 None 

Dapagliflozin 2/24 Placebo  0/25 
12 

Dapagliflozin 2/24 Hydrochlorothiazide 0/26 

Leiter-201465,66 None Dapagliflozin 36/482 Placebo 2/483 52 

Rosenstock-2012A94 Pioglitazone Dapagliflozin 25/281 Placebo 4/139 48 

Schumm-Draeger-

2015111,112 Metformin Dapagliflozin 8/299 Placebo 1/101 
16 

Strojek-2014119-121 Glimepiride Dapagliflozin 30/450 Placebo 2/146 48 

Wilding-2014134-136 Insulin Dapagliflozin 70/610 Placebo  6/197 104 

SU=sulphonylurea; #median follow up time (weeks) 
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Figure 1S. Funnel plot of urinary tract infections among patients receiving SGLT2 inhibitors versus 

control in randomized controlled trials 

 

 

 

Figure 2S. Funnel plot of events suggestive of UTIs among patients receiving SGLT2 inhibitors 

versus control in randomized controlled trials 

 

 



 

 

Figure 3S. Funnel plot of genital infections among patients receiving SGLT2 inhibitors versus control 

in randomized controlled trials 

 

 

 

Figure 4S. Funnel plot of events suggestive of genital infections among patients receiving SGLT2 

inhibitors versus control in randomized controlled trials 



 

Figure 5S. Subgroup analysis of UTIs by individual SGLT2 inhibitors in randomized 

controlled trials 



 

Figure 6S. Subgroup analysis of UTIs by type of control in randomized controlled trials 



  

Figure 7S. Subgroup analysis of UTIs by length of follow up in randomized controlled 

trials 

 



 

Figure 8S. Subgroup analysis of UTIs by gender in randomized controlled trials 

 

 
Figure 9S. Subgroup analysis of events suggestive of UTIs by type of control in 

randomized controlled trials 



 

 

Figure 10S. Subgroup analysis of events suggestive of UTIs by gender in randomized 

controlled trials 

 

 
Figure 11S. Subgroup analysis of events suggestive of UTIs by length of follow up in 

randomized controlled trials 

 



 
Figure 12S. Subgroup analysis of genital infections by length of follow up in 

randomized controlled trials 

 



 
Figure 13S. Subgroup analysis of genital infections by type of control in randomized 

controlled trials 

 



 

Figure 14S. Subgroup analysis of genital infections by individual SGLT2 inhibitors in 

randomized controlled trials 



 

Figure 15S. Subgroup analysis of genital infections by gender in randomized controlled 

trials 

 



 
Figure 16S. Subgroup analysis of events suggestive of genital infections by length of 

follow up in randomized controlled trials 

 

 

Figure 17S. Subgroup analysis of events suggestive of genital infections by gender in 

randomized controlled trials 

 



 

Figure 18S. Subgroup analysis of events suggestive of genital infections by type of 

control in randomized controlled trials 
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